Changes in the organization of the actin cytoskeleton during preimplantation development of the pig embryo.
The organization of the actin cytoskeleton was studied in unfertilized porcine oocytes and preimplantation stage embryos from Day 1 through Day 8 of development. Fixed and detergent-extracted oocytes and embryos were analyzed by fluorescence microscopy after staining with either rhodamine-phalloidin to localize filamentous actin or with affinity-purified anti-actin antibodies to localize the total immunodetectable actin. Whereas unfertilized oocytes contain immunoreactive cytoplasmic actin, rhodamine-phalloidin binding is not detected until fertilization when a prominent cortical staining pattern becomes apparent. In early cleavage stage embryos, filamentous actin is concentrated in the cell cortex of blastomeres especially at sites of cell-cell contact. Compacting morulae exhibit a marked accumulation of actin at the margins of blastomeres where numerous interdigitating cell processes are located. The predominantly pericellular distribution of actin becomes a distinguishing feature of trophectodermal cells in the expanding blastocyst at Day 6 of development; these cells form a prominent actin-limited zone circumscribing the inner cell mass. In Day 8 blastocysts, three cell types are present that are readily distinguishable based upon their actin displays among other cytological features. Trophectodermal cells exhibit continuous actin-rich lateral borders and stress fibers along their basal surface. Inner cell mass cells contain a discontinuous actin boundary and prominent foci of actin along their blastocoelic surface. Lining the blastocoel are patches of endodermal cells in which the actin is exclusively cortical. The data are discussed with respect to differences between species and the chronology of actin rearrangements during preimplantation development of the porcine embryo.